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(57) Abstract

When a mobile station (10) in a mobile telephone system is called, a
check is made whether the mobile station is operatively available for answering
an incoming call to the mobile station. If the mobile station is found to be
unavailable for answering the call, the telephone number of the caller (11)

/%

is registered. Name information relating to the caller is retrieved from the

operator (110), which provides the caller’s telephone subscription. A digital
text message is provided with identity information, comprising the registered
telephone number and the corresponding name information, and is transmitted
to the mobile station, once the mobile station becomes operatively available.

BTS
120 126 12¢
BSC
"
— SMS-C
HLRH1®
MSC

K

./w/' 2

k3 LY




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Céte d'Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Italy

Japan

Kenya
Kyrgyzstan
Democratic People's
Republic of Korea
Repubdlic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslay
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN

Slovenia

Slovakis

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

35

WO 97/50224 PCT/SE97/01064

A METHOD OF CALLING A MOBILE STATION IN A MOBILE TELEPHONE
SYSTEM

Technical Field

The present invention relates to a method of calling
a mobile station in a mobile telephone system, wherein the
telephone number (A-number, CLI = Caller Line Identity) of
the caller is registered, if the mobile station to which
the call is directed is operatively unavailable for answe-
ring the call, and wherein the registered telephone number
is transmitted at a later time to the mobile station, when
the mobile station is operatively available.

Description of the Prior Art

Mobile or cellular telephony is when an operator
— such as a public department or a commercial company -
provides a plurality of geographically distributed radio
base stations. Each radio base station is arranged to cover
a certain area or cell, and the different cells are chosen
in a way that they together will cover a continuous geo-
graphic area. The radio base stations are connected via
base station controllers to a switching center for mobile
tele-phony, which in turn is connected to the public
switched telephone network, wherein incoming and outgoing
calls may be switched to and from the mobile stations
present in the area, for instance radio telephones or
cellular telephones. A known standard for digital cellular
mobile telephony is GSM (Global System for Mobile Service),
which today covers a large part of the world. In the
following GSM will be used as a basis for examples and
discussion, but the description below may in all essential
parts be applied also to other standards for mobile tele-
phony, such as for instance D-AMPS (Digital Advanced Mobile
Phone System) or PDC (Pacific Digital Cellular).

When a mobile station is switched on by a user, the

mobile station will search for available radio base
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stations and then select the particular station, which
appears to have the strongest signal strength. Then the
mobile station will report its presence to the selected
radio base station, which will forward the information to a
switching center for mobile telephony. The mobile station
will then be ready to serve incoming as well as outgoing
telephone calls. If the mobile station is moved a conside-
rable distance during an ongoing call (for instance when
travelling in a car), the communication will automatically
be switched to another radio base station (so called hand-
over). Additionally, a feature known as roaming is avail-
able (the system will detect and keep track of subscribers,
which are temporarily located abroad, so that the sub-
scriber may continue to use his mobile station also under
such circumstances). Hence, a modern mobile telephone
system such as GSM is able to offer the users a high-
quality and highly automatized service.

The procedure above is 6nly possible on condition
that the mobile station is in operative connection with the
rest of the mobile telephone system, i.e. the mobile sta-
tion is in contact with a radio base station and is thus
available for telephone service. Opposite situations are
for instance when: a) the user has turned off the mobile
station, b) the supply of power to the mobile station is
insufficient (the battery has "“run out”), or c¢) the mobile
station is without reach from the radio base station - for
instance in road tunnels, in subterranean locations or
otherwise out of reach. For every call which does not reach
the intended subscriber, the load on the mobile telephone
system is increased, since the resources thereof (such as
the available frequencies or channels) are unnecessarily
occupied.

In order to increase the service also in such situa-
tions, where a subscriber may not be reached through his

mobile station for the moment, the telephone operators
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offer a variety of services. One example is call-forwar-
ding, where the subscriber may enter an alternative tele-
phone number, to which incoming calls are to be directed,
should the subscriber not be reachable on the ordinary
telephone number. A further example is voice-mail services,
where the caller may leave a spoken message in a voicemail
box at the telephone operator and where the subscriber at a
later stage may call the telephone operator in order to
listen to any messages available.

A drawback of this latter service is the fact that
the subscriber must himself remember to check his voicemail
box at a regular basis. As an ald many operators now pro-
vide an automatic message service through so called SMS-
messages (Short Messages Services), i.e. short text mes-
sages, which may be shown on the mobile station display.
Once the subscriber’s mobile station regains contact with
the rest of the mobile telephbne system, an SMS-message is
sent to the mobile station with an indication that at least
one spoken message is available for playback in the sub-
scriber’s voicemail box, on condition that someone actually
has tried to reach the subscriber and indeed left a spoken
message. The SMS-service is defined as part of the GSM
standard in ETSI Technical Standards (ETS) 03.40-41. A
corresponding service for American cellular telephony is
defined in the EIA/TIA standard IS 136.

Despite the improvements above certain shortcomings
in the procedure above may still be identified. The caller
(the so called A-subscriber) must take the time to leave a
spoken message to be deposited in the voicemalil box of the
receiving party (the B-subscriber). When the B-subscriber
is reached by an SMS-message indicating that a spoken mes-
sage is available, the B-subscriber must i) call his/her
voicemail box, ii) take the time to listen through the

message(s), and iii) in most cases locate the telephone
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number of the A-subscriber in question before calling back
to the A-subscriber.

In EP-B-0 699 009 a mobile telephone system is il-
lustrated, wherein the telephone number (A-ID) of the
caller (A-subscriber) is automatically registered in situ-
ations, where the intended receiver of the call (B-sub-
scriber) may not be reached for the moment. The registered
telephone number (A-ID) is then generated as a text message
(for instance SMS) and stored in a message central. Once
the B-subscriber becomes operatively available again, the
stored text message is transmitted to the mobile station of
the B-subscriber, wherein the telephone number of the A-
subscriber is shown on the display in the B-subscriber's
mobile station. Subsequently the B-subscriber may dial the
telephone number shown on the display, if desired.

The system described above has eliminated some of the
shortcomings above. However, the proposed solution is not
perfect, neither when it comes to user-friendliness nor
with regard to the available bandwidth. In many cases a
telephone number alone, i.e. a sequence of some ten digits,
is insufficient for enabling the user (B-subscriber) to
identify the person, which has tried to reach him/her
(i.e., the A-subscriber). As a consequence the B-subscriber
has to a) either find out the identity behind the A-number
by for instance calling a number information service pro-
vided by the operator, or b) dial the registered A-number
without a priori knowledge of the identity thereof, i.e.
without being given an opportunity to prepare himself/
herself and without really knowing the importance of the

previous call.

Summary of the Invention
The object of the present invention is to provide
improved service to telephone subscribers when a mobile

station is operatively unavailable for answering an in-
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coming call, where the party to which the call was directed
is given clear and unambiguous information regarding the
origin of the previous unsuccessful call and where the
number of bandwidth-consuming and unnecessary telephone
calls is minimized.

The object of the invention is achieved by a method
of calling a mobile station in a mobile telephone system
with features according to the characterizing portion of
the appended independent patent claims. Preferred modes of
the method according to the invention are defined in the
subsequent dependent claims.

Brief Description of the Drawings

The invention will now be described in more detail,
reference being made to the accompanying drawings, in which

FIGé 1 and 2 are schematic block diagrams for a mo-
bile telecommunications system, in which the method accor-
ding to the present invention'may be used, and

FIG 3 is a flow diagram for illustrating the method

according to a preferred mode of the present invention.

Detailed Disclosure of the Invention

FIG 1 illustrates a mobile telecommunications system.
The illustrated block diagram is an example of a GSM-system
developed by the applicant, and the invention will be de-
scribed below with reference to this system. However, it is
to be understood that the invention may of course be app-
lied also to other systems for mobile telecommunications
not specifically disclosed herein. In the drawing a por-
table GSM-phone 10 is illustrated, which hereinafter will
be referred to as a mobile station (MS). A plurality of
radio base stations 12a, 12b, 12c (BTS, “Base Trans-ceiver
Station”) are arranged for covering one cell each for con-
veying incoming and outgoing calls to/from mobile stations

10 present in the respective cells by means of radio waves.
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The radio base stations l2a-c are connected to a base
station controller 14 (BSC), which in turn is connected to
a switching center 16 (MSC, "Mobile Services Switching
Center”). The mobile services switching center is fundamen-
tal to the system and is responsible for carrying out the
various switching operations of mobile telephony. The cen-
ter is connected to other telephone networks, such as the
public switched telephone network 30 (PSTN) as well as the
digital telephone network 32 (ISDN, "Integrated Services
Digital Network”). With the arrangement above a subscriber
connected to any of these wired telephone networks may
establish contact with a mobile telephone subscriber. For
instance, the subscriber connected to the public switched
telephone network 30 may call the mobile station 10 through
a stationary station 11 (such as an ordinary analog tele-
phone device).

For fulfilling its switching tasks the mobile ser-
vices switching center 16 is 6peratively connected to a
home database 18 (HLR, “Home Location Register”) and a
visitor database 20 (VLR, “Visitor Location Register”). The
home database 18 stores information about a plurality of
subscribers, all of which are subscribers to mobile tele-
phone services provided by the operator, who is in charge
of the mobile communications portions in FIG 1. Preferably,
the home database may provide service to several mobile
switching centers, one of them being the center 16. The
visitor database 20 stores information about all "foreign”
subscribers, which are temporarily located within the ser-
vice area of the mobile switching center 16.

When a caller or A-subscriber wants to use the sta-
tionary station 11 for calling a B-subscriber via the mo-
bile station 10, the following occurs. The call is switched
by the public telephone network 30 to the mobile switching
center 16, which determines that the mobile station 10 is

presumably located within the service area of the mobile
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switching center 16 by accessing the home database 18 and
the visitor database 20. The mobile station 10 is called
through the base station controller 14 and one of the radio
base stations l12a-c. If the mobile station is operatively
available, i.e. the phone is switched on and is within
reach of the closest radio base station l2a-c, a hand-
shaking procedure is executed between the mobile station
and the radio base station, wherein the call is estab-
lished. The mobile station 10 may be transferred between
the service areas of different radio base stations without
losing contact with the subscriber, thanks to the automatic
hand-over procedure described above.

Should the intended B-subscriber be operatively un-
available, for instance due to the mobile station 10 being
switched off or being located without reach of a radio
link, the situation has been dealt with in the following
way in some previously known systems. When the base station
controller 14 notices that a certain amount of time has
elapsed without any successful establishment of contact
between the mobile station 10 and one of the radio base
stations 1l2a-c, the base station controller 14 will report
this fact to the mobile switching center 16, which in turn
will redirect the call to a voicemail central 22 (VM-C).
This redirection is indicated by an arrow 40 in FIG 1. The
voicemail central 22 accepts, in a way described above, a
spoken message from the A-subscriber to the intended B-
subscriber, if so is desired. On condition that the A-sub-
scriber chooses to leave a spoken message, the voicemail
central 22 will report this to an SMS-central 24, as is
illustrated by an arrow 42. The SMS-central 24 will re-
gister this information together with for instance the
time, at which the message was left.

Once the mobile station 10 return to be operatively
available to the mobile telephone system, and the presence

thereof is detected by any of the radio base stations 1l2a-c
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and is reported to the mobile switching center 16, the mo-
bile switching center 16 checks whether an SMS-message ad-
dressed to the subscriber of the mobile station 10 is sto-
red in the SMS-central 24. Considering the exemplary situ-
ation above, the SMS-central 24 will indeed contain a mes-
sage to said subscriber, the SMS-central 24 therefore
transmitting the message to the mobile switching center 16
according to the arrow 44, and said mobile switching center
16 forwarding the SMS-message through the base station con-
troller 14 and the radio base stations 12a-c to the mobile
station 10. The subscriber may then use the mobile station
to call the SMS-central 24 and listen to the spoken mes-
sage.

Note that the subscriber of the mobile station 10 is
only informed of an unsuccessfully attempted call from the
A-subscriber, if the following conditions are fulfilled:

. The A-subscriber has taken the time to listen
through the ”greatihgs message” of the SMS-
central

. The A-subscriber has then left a certain message
for the intended B-subscriber

. After having received the SMS-message the B-
subscriber has taken the time to call the SMS-
central 24 and listen to the spoken message
stored in his/her voicemail box.

According to the invention the following procedure is
proposed, which will be described with reference to FIGs 2
and 3. The mobile telecommunications system disclosed in
FIG 2 is identical to the one of FIG 1, apart from what is
mentioned below. The mobile station 10, the stationary
station 11, the radio base stations 1l2a-c, the base station
controller 14, the home database 18, the visitor database
20, the public switched telephone network 30 and the digi-
tal telephone network 32 are all identical to the ones in

FIG 1 and are consequently not described in more detail
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now. However, the following functions have been added to
the mobile telephone system.

When an attempted call is made to a mobile station 10
located in the system, a check is made whether the mobile
station is operatively available for telecommunication with
the caller (A-subscriber) via a radio link. If this is the
case, a normal call is established between the A-subscriber
(here, the stationary station 11) and the B-subscriber
(here, the mobile station 10).

However, if the mobile station 10 is not ready to
serve an incoming call (for instance because the mobile
station has been turned off, the battery is empty, or the
mobile station is in some way out of reach of the rest of
the system), the system will automatically register the
telephone number of the A-subscriber (A-number, CLI =
"Caller Line Identity”). The registered A-number is then
analyzed so as to determine the particular operator, to
which the A-subscriber is related. The mobile switching
center 16 then establishes electronic contact with a sub-
scriber database administered by the particular operator,
which was found to be the provider of the A-subscriber‘s
subscription. Using the registered A-number the mobile
switching center 16 requests additional information regar-
ding the subscriber related to that A-number from the ope-
rator, and in return the mobile switching center 16
receives information regarding the name of the subscriber.
A text message is generated from the registered A-number
and the corresponding name information received from the
operator of the A-subscriber. When the mobile station 10
returns to a state of operative availability for communi-
cation with the rest of the system, the text message is
transmitted to the mobile station 10, for instance as an
SMS-message, as is indicated by an arrow 50 in FIG 2.
Several different A-subscribers may have attempted to call
the mobile station 10 during its period of unavailability,

La )
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and in such cases name and number information relating to
all these subscribers are transmitted to the mobile sta-
tion, once it becomes available. A basic form of the method
according to the invention is realized as a computer soft-
ware routine executed in the mobile switching center 16.
Such a routine is illustrated by the flow diagram in FIG 3.
The routine 100 is executed by the computer system of
the mobile switching center, as soon as a request is made
for establishing a telephone call to a mobile station 10
presumably located within the service area of the switching
center. In a step 102 the operative status is determined
for the mobile station, to which the call is intended, for
instance by monitoring whether the mobile station 10
responds to the calling signals from one of the radio base
stations 12a-c. In a subsequent step 104 a decision is made
based upon the mobile station status determined in step
102. If the mobile station 10 is found to be operatively
available, the call is established in a normal way in a
step 114, which will not be described in more detail.
However, if the step 104 determines that the mobile
station is operatively unavailable for receiving the in-
coming call, the execution is passed to a step 106, wherein
the telephone number (A-number) of the caller is regis-
tered. The A-number thus registered is temporarily stored
in a storage means in the mobile switching center 16. The
A-number is analyzed so as to determine the origin of the
call with regard to nationality and operator. This infor-
mation is required by the subsequent step 108, wherein the
operator of the A-subscriber will be contacted. Normally,
the national origin of the call is indicated by a number
prefix (country code) in the registered A-number. Sub-
sequent digit positions usually indicate the particular
operator (hereinafter referred to as A-operator) to which
the A-subscriber is related. Note that the A-operator may

be a) a traditional operator of public switched telephone
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network services, b) a provider of mobile telecommunica-
tions services, c) a provider of digital telecommunications
services, etc. Obviously, the A-operator may be identical
to the operator, to which the intended B-subscriber is
related (B-operator).

On the basis of the information regarding the ope-
rator of the A-subscriber determined in step 106, the
mobile switching center 16 establishes contact with a
computer system 110 belonging to the A-operator in step
108. Using the registered A-number as input data, the
mobile switching center 16 requests additional information
regarding the A-subscriber from the A-operator. According
to the preferred embodiment of the invention this infor-
mation consists of the name of the A-subscriber (first
names and surnames for private persons, company names for
companies, etc).

The computer system belonging to the A-operator
preferably executes a query pfogram, by means of which the
name information relating to the A-subscriber may be
obtained by accessing a subscriber database and selecting a
subscriber information record corresponding to the A-
number. The name information contained in the subscriber
information record is returned to the mobile switching
center 16, as illustrated by the arrows in FIG 3. In a step
112 the mobile switching center 16 calls the SMS-central 24
and requests the generation of an SMS-message for the
mobile subscriber in question. The SMS-message comprises
the registered A-number, the name information received from
the A-operator, and preferably some additional information,
such as date and time when the unsuccessful call was
registered. Finally, the execution of the routine 100 ends,
wherein the mobile switching center 16 returns to a normal
mode of activitiy. As soon as the mobile station 10 is
operatively available, it will be detected by the mobile

switching center 16 (or some other mobile switching center,

~
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in case the mobile station 10 in the meantime has been
transferred a long distance), wherein all message(s) stored
in the SMS-central 24 - in particular those messages which
contain information about the unsuccessful call attempt(s)
above - are transmitted to the mobile station 10. The
telefone number and name of the person or persons, which
during the operative unavailability of the mobile station
attempted to call the user, are now automatically shown on
the mobile station display, optionally together with a
question regarding whether a return call is desired. By
simply pressing an appropriate key the user may request a
return call to be dialled to the number or numbers in
guestion. Hence, according to the invention, the user (the
B-subscriber, as described above) is provided access not
only to a more or less anonymous telephone number, but also
clearifying name information relating to the person that
tried to reach the user, wherein the usefulness of the
service is substantially improved.

Instead of generating one SMS-message for each
unanswered call, the registered A-numbers and the
corresponding name information may as an alternative be
stored together in for instance the mobile switching center
16 to be transmitted in a single SMS-message to the mobile
station 10, once the latter regains its operative
availability.

Furthermore, the voicemail central 22 disclosed in
FIG 1 may be used to read out a message for the A-sub-
scriber, before the A-number is registered. For instance a
message like "Please press 1 for automatic registration of
your telephone number, 2 to leave a message and 3 to exit”
may be used. Such a procedure may have certain legal advan-
tages, while maintaining the personal integrety at the same
time, since the caller is given the opportunity to avoid
registration of A-number and corresponding name informa-

tion.
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As an alternative, the method according to the
present invention may be used as an indirect paging device
for persons with no access to a mobile telephone of their
own. Such situations may exist in less developed countries,
where the purchase and possession of a private mobile tele-
phone is financially impossible for a majority of the
population. A low-cost telephoneless subscription provided
by a telephone operator would be satisfactory to many such
people. Each subscriber would be provided with a ”Smart
Card” type electronic card, containing subscriber informa-
tion, and a telephone number assigned to the card. By in-
serting the card in card readers, which are made available
at various public locations, the subscriber may regularly
check for spoken messages addressed to him or her.

The description above of the invention is only to be
regarded as embodiment examples. The method according to
the invention may be applied in ways different to the ones
described above within the scbpe of the invention, as de-

fined in the appended patent claims.
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CLAIMS

1. A method of calling a mobile station (10) in a
mobile telephone system, wherein the telephone number (A-
number, CLI) of the caller (1ll) is registered, if the mo-
bile station is found to be operatively unavailable for
answering the call, and wherein the telephone number thus
registered is transmitted to the mobile station at a later
moment, when the mobile station has regained its operative
availability,

characterized by the steps of

analyzing the registered telephone number so as to
identify the particular operator (110), from which the call
originates,

retrieving name information from the identified
operator relating to the name of the subscriber, to which
the registered telephone number belongs, and

generating a digital text message, comprising the
registered telephone number and the corresponding retrieved
name information for transmission to the mobile station
(10), once the mobile station becomes operatively

available.

2. A method according to claim 1,
characterized in that said mobile station (10)
comprises a mobile telephone for use in a digital cellular
mobile telephone system.

3. A method according to any preceding claim,
characterized in that said mobile station (10)
is constituted by an electronic subscriber identification

card and a card reader for reading said card.

4. A method according to any preceding claim,
characterized by the additional steps of
showing the telephone number and name information

contained in the text message received by the mobile
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station (10) on a display in the mobile station together
with a proposal for automatic dialling of the telephone
number, and

checking, through an input means comprised in the
mobile station (10), whether the dialling of the telephone
number is requested, and - if so - performing the return
call thus requested.

5. A method according to any preceding claim,
characterized by the intermediate steps of

notifying the caller that the intended mobile station
(10) is operatively unavailable for answering the call by
means of a spoken message, an acoustic message or a visual
message, and

offering registration of identity information
relating to the caller,

wherein the identity information is only registered,
if the caller so permits by cbmmitting an acknowledging

act.

<
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